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NOVELTY FLUORIINE-CONTAINING COMPOUND AND 
MANUFACTURINGT METHOD THEREOF 

CLAIM(S) 

1) A novelty fluorine-containing compound expressed by formula 
CF 2 XCFYOCF 2 CF 2 CF=CF 2 (In the formula, X and Y can be different 
or the same and is selected out of halogen group excluding fluorine.) 

2) A novelty fluorine-containing compound, as cited in Claim 1, wherein X 
and Y are both chlorine atoms. 

3) A method to manufacture a novelty fluorine-containing compound 
expressed by CF2XCFYOCF 2 CF 2 CF=CF2 and characterized by its 
decomposing CF 2 XCFYOCF 2 CF 2 CF 2 C (= 0)Z (In the formula, X and Y 
may be the same or different and is selected out of halogen group 
excluding fluorine. Z is F or OM, and M is selected of K and Na.). 

4) A novelty fluorine-containing compound, as cited in Claim 3, wherein X 
and y are both chlorine atoms. 

5) A method to manufacture CF 2 XCFYOCF 2 CF 2 CF-CF 2 , wherein a 
dehalogenating agent such as zinc is reacted to 
CF 2 XCFYOCF 2 CF 2 CF=CF 2 . 

6) A method to manufacture CF 2 -CFOCF 2 CF 2 CF=CF 2 , as cited in Claim 
5, wherein X and Yare both chlorine atoms. 
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DETAILED DESCRIPTION OF THE INVENTION 

(Field of Industrial Application) 

The present invention pertains to a fluorine-containing compound and a 
manufacturing method thereof as well as a method to manufacture 
CF2=CFOCF 2 CF 2 CF=CF 2 using said method. 
(Prior Art) 

1.2-dichloro-l, 1, 2, 4, 4, 5, 5, 6,1,1 - decafluoro-3-oxa-6-heptene 
(CF 2 C1CFC10CF 2 CF 2 CF=CF 2 ) is a novelty chemical compound that has never 
been introduced in any document and can be a precursor for a compound 
(CF 2 =CFOCF 2 CF 2 CF=CF 2 , 1, 1, 2, 4, 4, 5, 5, 6, 7, 7- decafluoro-3-oxa-1.6- 
heptadiene) having a double bond of two types of compound each reacting 
differently. 

(Problems of the Prior Art to Be Addressed) 

The prior art synthesizing method for CF 2 =CFOCF 2 CF 2 CF=CF2 used 
thermal decomposition of dipotassium of dicarboxylic acid that is disclosed in the 
document (J. org. Chem., 34, 1841, 1969). With this method, however, an 
inseparable metamer CF 2 = CFOCF 2 CF=CFCF 3 is produced as a side product from 
distillation, so it was difficult to produce high purity product. 
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(Means to Solve the Problems) 

Accordingly, first, the present invention attempts to present a novelty 
fluorine-containing compound expressed by the formula 

CF 2 XCF YOCF 2 CF 2 CF=CF 2 (In the formula, X and Y can be the same or different 
and is selected out of halogen group excluding fluorine.). Second, the present 
invention attempts to present a method to manufacture a novelty fluorine- 
containing compound expressed by CF 2 XCFYOCF 2 CF 2 CF=CF 2 and characterized 
by its thermally decomposing CF 2 XCFYOCF 2 CF 2 CF 2 CF 2 C (=0)Z (In the formula, 
X and Y may be the same or may be different and is selected out of halogen group 
excluding fluorine. Z is F or OM, and M is selected out of K and Na.). Third, the 
present invention attempts to present a method to manufacture a novelty compound 
expressed by CF 2 =CFOCF 2 CF 2 CF=CF 2 characterized by its being dehalogenated 
by reacting a dehalogenating agent, such as zinc, to a compound expressed by 
CF 2 XCFYOCF 2 CF 2 CF=CF 2 (In the formula, X and Y can be the same or different 
and is selected out of halogen excluding fluorine.). 

The novelty fluorine-containing compound can be, for example, synthesized 
as follows: 
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FCOCFjCPtCFaCOF > PCOCF(CF»)0(Cf e )*COP 

(a) <b) 
A 

■* Cf a »CFOCF*CFaCFiCF,COF 

(C) 

XV 

•* CFsXCFYOCFiCFsCFiCFjCQF 

(d) 

A 

* CF«XCFyOCFeCriCF=CF* 

(e) 

in 

•* CF**CFOCP*CFaCF=CF* 

(f) 



More specifically, after perfluoroglutaryl fluoride (a) is reacted to 
hexafluoropropylene oxide (HFPO) by 1 mole, the product is put to vapor-phase 
thermal decomposition to partially decompose by heat (c). The double bond is 
protected by halogen and further put to thermal decomposition to produce a 
novelty fluorine-containing compound (2). Then, by reacting this compound to a 
dehalogenating agent such as zinc, a fluorine-containing monomer can be 
produced. 

In the synthesizing method of (b), as explained in the document (J. Org. 
Chem., 34, 1841, 1969), perfluoroglutarylfluoride (a) can be produced by reacting 
1 mol of hexafluoropropylene oxide (HFPA) to a metal fluoride in the polar 
solvent. At this time, the polar solvent used is, for example, acetonitrile, diethylene 
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glycol dimethyl ether, or 1, 4 dioxane. The reaction temperature is 50 - 30°, more 
preferably, 20 - 2°C. 

By putting (b) to vapor-phase thermal deposition at 250-400°C, more 
preferably, 280 - 350°C, (c) can be produced. If the reaction temperature is low, 
the conversion rate will be low, and if it is high, the amount of the decomposed 
product will be increased. 

Also, by reacting c) to halogen in the presence of solvent or non-solvent at 
0 - 100°C, (d) can be quantitatively produced. 

The novelty fluoride-containing compound (e) can be produced by thermal 
decomposition of (d) or by thermal decomposition of carboxylic acid alkali salt 
produced by reacting (d) to alkali hydroxide. 

As to (e), a fluorine-containing monomer (f) can be produced by putting it 
to dehalogenation reaction using a dehalogenating agent such as zinc in the polar 
solvent. As to the solvent for the reaction, for example, diglyme [T. Note: Spelling 
assumed for not being able to locate in dictionaries.), 1, 4 dioxane, or methanol is 
preferred. As to the dehalogenating agent, besides zinc, sodium, iron, and mercury 
can be cited, but in terms of reaction speed and cost, zinc is preferred. The mol 
ratio of dehalogenating agent is 2 - 6 times of (e), more preferably, 3-4 times. 
The reaction temperature is 20 - 150°C, more preferably 30 - 100°C. 
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(Embodiment Example) 

Embodiment Example 1 

Sufficiently dried CF 2 ClCFC10CF 2 CF 2 CF 2 CF2COONa 435g (LOOmol)is 
put in a 1,000 ml flask and thermally decomposed under reduced pressure at 260°C 
for 8 hours to condense the reaction product into a -78°C trap. After distillation, 
pure CF 2 C1CFC10CF 2 CF 2 CF=CF 2 332 g was produced (95% yield). 

\.y 

^ICICPCIOCFICF} N F* 

b. p. 124°C, l9 F-NMR (5 ppm, CFC1 3 reference, in CDC13) 

a: -71.2 

b: -77.2 

c: -84.8 

d: -120.8 

e: -190.4 

f: -88.0 

g: -104.8 
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Coupling constant (Hz) 
JfF f =39 
JfF g =118 
JF f F g = 51 

Result of measuring the elements 

F: 54.60%; C: 20:60% (computed values: F= 54.44%, C: 20.65%) 
(Embodiment Example 2) 

To a 2,000 ml four-port flask equipped with an agitator, a circulation 
condenser, and a dropping funnel, zinc 460 g (7.03 mol) and 1.4 dioxane 900 ml 
were supplied and heated to 90°C. To this mixture, CF 2 XCFYOCF 2 CF 2 CF = CF 
by the amount of 628 g (1.80 mol) is gradually dropped. After dropping, it is 
circulated and brewed for 6 hours. After the product is extracted by distillation, 
pure CF 2 =CFOCF 2 CF 2 CF = CF 2 is produced by 3 1 1 g (yield 62%). 

(Advantage of the Invention) 

The novelty fluorine compound of the present invention comes with an 
advantage that it can be a precursor for a monomer having a double bond of 2 
types of compounds each reacting differently. 
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